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Communication 
 
Abstract: Porcine stress syndrome (PSS) is one kind of molecular genetics 
defect which will cause malignant hyperthermia syndrome in pigs. It was reported 
that mutation of pig rynodine receptor (RYR1) gene is the main reason for PSS. 
The aim of this study was to test the RYR1 genotype of 10 Mangalitsa pigs using a 
polymerase chain reaction-restriction endonuclease fragment length polymorphism 
(PCR-RFLP) technique, which is a reliable and simple method for RYR1 gene 
testing. Extraction of DNA was done by using hair follicles. The results showed 
that the RYR1 genotype of all the 10 porcine cases were negative. These results 
suggested that Mangalitsa pig could be one of the porcine breeds selectively bred 
for medical and clinically experiments.  
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Introduction 
 
Meat is one of the main sources of protein in the human diet and pork is 
one of the most produced and consumed worldwide. One of the main economic 
losses in the pig industry is related to PSE (Pale Soft Exudative) pork, which 
originates from animal stress and depends upon pig genetics and animal handling 
conditions before and during slaughtering. Stress conditions can activate malignant 
hyperthermia in pigs homozygous for the PSS (Porcine Stress Syndrome) and may 
even cause death (Fisher et al., 2000). The candidate gene for PSS, also called 
halothane gene (Hal gene), encodes the precursor protein of the calcium release 
channel of skeletal muscle sarcoplasmic reticulum (Fujii et al., 1991). Since PSS 
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gene carriers have a higher probability of presenting poor quality pork (Hamilton et 
al., 2000), there is a constant concern about pig welfare during handling and 
transport before slaughter (Geers et al.,1994). 
It was reported that mutation of pig rynodine receptor (RYR1) gene is the 
main reason for PSS. RYR1 gene was selected as a candidate gene because point 
mutation at RYR1 locus causing PSS is economically serious problem in swine 
industry. RYR1 is the calcium release channel of the sarcoplasmic reticulum in 
skeletal muscle whose contraction, relaxation and energy metabolism are regulated 
by the concentration of intracellular Ca2+ (MacLennan and Phillips, 1992). 
Breeding of domesticated animals for food production historically was 
directed to increase productive performances. This way highly selected, meat-type 
pig breeds were developed. Lundstrom et al. (1995) showed that the PSS gene 
affected the quality of the M. longissimus dorsi and resulted in less tender, less 
desirable pork. This condition causes the carcasses to be classified as unacceptable. 
There is a greater drip in the cooler and moisture loss, causing the meat to be very 
dry when cooked. Stress positive animals tend to consume less feed per day while 
still converting that feed to lean muscle tissue very efficiently. 
In recent years, there has been increasing interest in autochthonous breeds, 
and not only in regard to their gene preservation (Stevanovic et al., 2009, 2010) but 
also in their meat products manufactured in traditional way. Mangalitsa, a Serbian 
autochthonous pig breed, is a typical lard type pig which contains approx. 30-35% 
of meat in carcass sides (Petrović et al., 2010). 
The aim of this study was to determine the presence of PSS gene in 
Mangalitsa, a Serbian autochthonous pig breed. Extraction of DNA was done from 
a hair root that can be a valuable source of DNA for genotyping. 
 
Materials and Methods 
 
The research was conducted on 10 pigs of Mangalitsa breed. Hairs with 
roots were pulled from swines reared in farms in Institute for Animal Husbandry in 
Belgrade, Serbia. PCR-RFLP analyses were done in the Laboratory of Animal 
Husbandry Research Institute of Heilongjiang academy of Agriculture Sciences in 
Harbin, China. DNA was extracted from the hair roots. The PCR-RFLP genotyping 
of the swine RYR1 gene was done in three steps:   
1. DNA extraction: Three pieces of hair were washed with 90% ethil-alcohol and 
sterilized water. After air drying, hair root portions (0.5 cm in length from the root 
end) were placed in a 1.5 ml microcentrifuge tube where 500µl of 5% Chelex-100 
solution (100ml sterilized water + 5g Chelex-100) were added. The solution was 
incubated at 56°C for 60 minutes. After vortexing, the tubes were put in the water-
bath at 97°C for another 30 minutes. Than the sample tubes were stored at 4°C, 
before PCR reaction was performed. 
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2. PCR-RFLP: 10 µl of solution was transferred to another 1.5 ml microcentrifuge 
tube and used for PCR amplification. A fragment of the RYR1 gene was amplified 
by PCR using specific primers (RYR1 F: 5’GGAGGGTTCTAAGCTCTGGG3’, 
RYR1 R: 5’TGACCCCTAGGTGCTGGAT3’). The PCR amplification reactions 
of 20 µl total volume in each reaction were performed as follows: 2.0 µl of 
10xPCR Buffer, 0.6 µl of dNTP Mixture (2.5 pmol/µl), 0.5 µl of RYR1 F (5 
pmol/µl), 0.5 µl of RYR1 R (5 pmol/µl), 1.0 µl of genomic DNA (25 ng/µl) 
/cDNA, 0.2 µl of rTaq (5U/µl) and 15.2 µl ddH2O. DNA was denatured at 94°C for 
5 min, then Taq polymerase was added and reactions were performed at 94°C for 
30 sec, at 55°C for 30 sec and at 72°C for 1 min in the first 30 cycles, followed by 
incubation at 72°C for 5 min and at 4°C for 10 min using a DNA thermal cycler 
(Biometra, Germany). The PCR products of RYR1 gene  (186 bp long) were 
digested with restriction endonuclease HhaI at 37°C for 2 h and then fragments 
were separated using agarose gel electrophoresis. All used solutions were from 
TAKARA company, Japan. 
3. Electrophoresis and detection of PCR products: 10μl of PCR product was 
loaded on the gel. PCR product use 1% gel to run agarose gel electrophoresis, and 
endonuclease product use 5% gel to run agarose gel electrophoresis. The ladder of 
PCR products was separated at a constant voltage of 120-140. The digested DNA 
fragments were visualized by staining with ethidium bromide (2 µg/ml) and 
exposure to ultraviolet light. 
 
Results  
 
All the analysed samples gave PCR products (Fig. 1). In the Figure 2 the PCR 
amplification products of RYR1 gene was shown. After cutting the PCR products 
(186bp) with HhaI, two pieces were obtained (125 bp and 61 bp). That indicates 
that RYR1 gene is the dominant homozygous in all tested samples and therefore 
the tested animals phenotype was PSS negative. 
 
 
Fig. 1. Ethidium bromide stained agarose gels showing PCR products of RYR1 gene.  
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Fig. 2. Results of RFLP analysis of RYR1 gene segment digested with the restriction 
endonuclease HhaI.  
 
 
Conclusion 
 
Porcine stress syndrome is an important economic problem in the pork 
industry. Upon experimental observation it can be concluded that the genotype of 
Mangalitsa pig breed was PSS negative. These suggested that Mangalitsa pig could 
be one of the porcine strains selectively bred for medical and clinical experiments. 
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Rezime 
 
Stres sindrom svinja (PSS - Porcine Stress Syndrome) pripada genetskim 
oboljenjima svinja i može da izazove sindrom maligne hipertermije. Utvrđeno je da 
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je mutacija rijanodin receptora (RYR1) gena svinja glavni razlog za pojavu PSS-a. 
Cilj ovog ogleda bio je testiranje RYR1 gena na 10 svinja rase mangulica 
korišćenjem PCR-restriktivnog endonukleaza testa (PCR-RFLP), koji pretstavlja 
jednostavnu i pouzdanu tehniku za testiranje RYR1 gena. Ekstrakcija DNK je 
obavljena korišćenjem korena dlake svinja. Rezultati ogleda potvrđuju da je RYR1 
genotip kod svih 10 svinja bio negativan. Na osnovu napred navedenog može se 
zaključiti da bi mangulica mogla da bude jedna od genotipova koji se koriste za 
medicinska i klinička ispitivanja.  
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